Seven cotton genotypes involving cvs. Giza 70, Giza, 77, Giza 86 and Giza 83 and the exotic varieties; Pima S7 and Sea Island, as well as, the American Upland variety Tamcot C.E., were crossed in a diallel pattern, excluding reciprocals, in 2000 season to produce 21 F 1 hybrids. Parents and F 1 's were evaluated in 2001 season for eight economic traits. Mean squares due to genotypes were highly significant for all traits, revealing the presence of sufficient variability in the population. Significant desired negative mid and better parent heterosis were found for fiber-to-seed attachment force and days to flowering. Significant positive heterosis was also observed for yield and its components. The variances due to general combining ability (GCA) and specific combining ability, (SCA) were significant for all studied traits, indicating the importance of both additive and non additive gene action in the inheritance of these characters. The GCA/SCA ratio was found to be greater than unity, indicating predominance of additive and additive x additive types of gene action in the inheritance of these traits. Based on GCA effects, the Upland variety Tamcot C.E. proved to be the best general combiner for earliness, boll weight, seed index, seed cotton yield and lint cotton yield/ plant. Giza 83 seemed to be good combiner for fiber-to-seed attachment force, Giza 86 for lint percentage and Pima S 7 for number of bolls per plant.
INTRODUCTION
The selection of parents and the crosses either for heterosis breeding or for pedigree breeding is based on knowledge of the nature and magnitude of the genetic variances present in the base population. The diallel-cross technique provides information about general (GCA) and specific combining ability (SCA) effects of parents and is helpful in estimating various types of gene action. In addition, the diallel analysis is a systematic method for Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 13(3), [741] [742] [743] [744] [745] [746] [747] [748] [749] [750] [751] [752] [753] 2005 1-Cotton Research Institute, Agricultural Research Center, Giza, Egypt. 2-Agronomy Department, Faculty of Agriculture, Ain Shams University, Shoubra ElKheima, Cairo, Egypt.
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identifying those parents and hybrids that have superior combinations of the characters of interest. General combining ability (GCA) involves mostly additive and additive x additive gene effects. Specific combining ability (SCA), on the other hand, depends upon non-additive gene effects, which involves dominance and epistatic components of genetic variation. Knowledge of the relative magnitude of additive and non-additive effects would be very useful in designing an efficient breeding program. Fiber-to-seed attachment force plays an important role in ginning. Studies on this trait have revealed that varieties of lower attachment strength require less force to pull fibers from the seed, so fiber separation at ginning is easier and faster than varieties of higher attachment strength. Consequently, this should reduce the number of broken fibers and neps and produce ginned lint of higher quality. Differences in attachment strength between cotton species and varieties within each species were reported by Fransen et al ( The present study was designed to determine heterosis and general and specific combining ability for fiber-toseed attachment force, earliness and yield component traits in a diallel cross of cotton. General and specific combining ability estimates were obtained by employing Griffing's (1956) diallel cross analysis designated as method 2 model 1.
MATERIAL AND METHODS

The
RESULTS AND DISCUSSION
Mean performance
Analysis of variance presented in Table ( 1) indicated that mean squares due to all 28 genotypes, as well as mean squares due to parents and crosses were highly significant for the eight traits studied, revealing the presence of sufficient genetic variability in the population. Also, mean squares of parents vs. crosses as an indication of average heterosis over all crosses were highly significant for all studied traits, except for days to first flowering and lint percentage. The mean performance of parents and hybrids for all traits are presented in Table ( 2). Concerning fiber-to-seed attachment force, Giza 83 showed the least desirable attachment force being 73.0 cN. cm/mg, while the Upland variety Tamcot C.E. exhibited the highest value of 122.0. Within the F 1 hybrids, Pima S 7 x Giza 86 showed the least desirable attachment of 69.33, while Tamcot C.E. x Giza 70 showed the highest value of 108.0 cN. cm/mg. With regard to days to first flower appearance, the Upland variety Tamcot C.E. proved to be the earliest and averaged 60.67 days to first flower, while Giza 77 proved to be the latest one (73.0 days). On the other hand, the F 1 hybrid Tamcot C.E. x Sea Island was the earliest recording 65.67 days to first flower, whereas Pima S 7 x Giza 83 was the latest F 1 with an average of 74.67 days.
Concerning yield and its component traits, The American Upland variety Tamcot C.E possessed the highest desirable values of boll weight (4.80 gm), seed index (10.17 gm), seed cotton yield per plant (94.6 gm) and lint cotton yield per plant (33.73 gm), while Giza 77 attained the lowest values of boll weight (2.33 gm), seed index (9.27 gm), seed cotton yield per plant (47.57 gm) and lint cotton yield per plant (16.83 gm). Regarding number of bolls / plant, Pima S 7 gave the highest number (24.27) while Giza 86 gave the lowest (16.87).
On the other hand, Giza 86 surpassed the other varieties in lint percentage (35.9%) while Pima S 7 gave the lowest (33.53%). The best performing F 1 in number of bolls / plant was Pima S 7 x Giza 70 with a mean of 27.17. bolls while Giza 83 x Giza 77 produced the lowest number (21.9) bolls / plant. Giza 70 x Giza 83 gave the heaviest boll of 3.17 gm, while the lowest weight of 2.3 gm was recorded by Pima S 7 x Sea Island and two other F 1 's. Comparing lint % of F 1 's revealed that Giza 86 x Giza 83 showed the highest value of 37.07% while Pima S 7 x Sea Island gave least value of 33.63%. Tamcot C.E. x Giza 86 gave the heaviest 100-seed weight of 10.439 gm and Giza 86 x Giza 83 produced the lowest value of 9.33 gm. The best performing F 1 for seed cotton yield was Pima S 7 x Tamcot C.E. giving 83.13 gm per plant, while Tamcot C.E. x Sea. Island gave the highest lint yield of 26.33 gm / plant. On the other hand, Giza 83 x Giza 77 produced the lowest values of seed cotton and lint yields of 49.5 and 18.17 gm / plant, respectively.
II. Expression of heterosis
Analysis of variance presented in Table ( 1) showed that parents vs. crosses mean squares, as an indication to average heterosis over all hybrids, was highly significant for fiber-to-seed attachment force, number of bolls per plant, boll weight, seed index and both seed cotton and lint yield per plant, indicating that average heterosis overall crosses was existed for these traits, while parents vs. crosses mean squares for days to first flower and lint percentage were insignificant, revealing that heterotic effect was not pronounced for both traits.
Mid and better parent heterotic values for all traits are presented in Table ( 3). Since low fiber-to-seed attachment force, as well as earliness are important objectives for cotton breeders, negative values of heterosis for both traits are desired. As for attachment force, all crosses exhibited significant negative heterosis relative to mid-parents ranging from -2.2% to -Arab Univ. J. Agric With regard to number of bolls per plant positive and highly significant mid parent heterosis were found ranging from 12.0% for Pima S 7 x Giza 77 to 40.9% for Tamcot C.E x Sea Island. The same trend was observed for better parent heterosis which ranged from 3.2% for Pima S 7 x Giza 77 to 36.7% for Tamcot C.E x Giza 83. On the contrary, negative and significant heterosis effects were detected for boll weight relative to either mid or better parents. Only three and two crosses involving the three Egyptian cultivars, namely; Giza 70, Giza 83 and Giza 77 exhibited positive desirable heterosis relative to mid or better parents, respectively. Like boll weight, lint percentage showed undesirable negative heterosis relative to mid and better parents in the majority of F 1 's. Only five and three F 1 's showed positive and significant heterosis relative to mid and better parents, respectively, being small values but reached the level of significance. Concerning seed index, 12 and 8 heterotic effects relative to both mid and better parents, respectively were in the desired significant positive direction. With regard to seed cotton yield and lint cotton yield per plant, significant positive values were obtained relative to mid parent in 9 F 1 's ranging from 6.6% to 23.9% in case of seed cotton yield and from 5.7% to 20.3% for lint cotton yield. The most important desirable positive and significant heterotic values versus better parent were detected in five F 1 's which were stable in both seed cotton yield and lint cotton yield. The best F 1 hybrid is Giza 70 x Giza 77 which gave highest heterosis % relative to better parent of 23.5% and 19.3% for seed cotton yield and lint cotton yield per plant, respectively. 
III. Combining ability
Partitioning of genetic variance into general combining ability (GCA) and specific combining ability (SCA) shown in Table ( 4) revealed that both GCA and SCA were significant for days to first flower and highly significant for fiber-toseed attachment force, number of bolls per plant, boll weight, lint percentage, seed index and both seed cotton and lint cotton yields / plant. This would indicate the importance of both additive and nonadditive genetic variances in the Arab Univ. J. Agric *, **: denote significant at 0.05 and 0.01% levels of probability, respectively ratio was calculated to clarify the nature of the genetic variance involved and to determined the relative importance of both genetic portions. The GCA/SCA ratio was found to be greater than unity in all traits, indicating that additive and additive x additive types of gene action were of greater importance in the inheritance of these traits. Therefore, it could be concluded that selection procedures based on the accumulation of additive effect would be very successful in improving all traits studied. These results are in general agreement with those obtained by El-Banna (1987);
Meredith (1990); El-Feki & Abd ElGelil (2001) and Ismail et al (2005).
Estimates of general combining ability effects (gi) for individual parental varieties evaluated in F 1 crosses are presented in Table (5) . Negative and significant GCA values are desirable in the case of fiber-to-seed attachment force and days to first flower opening, while positive and significant GCA values for yield and its components would be useful from the breeder's point of view. Giza 83 proved to be the best general combiner for fiber-to-seed attachment force followed by Giza 77, while low negative and highly significant GCA effects were detected for Sea Island, Pima S 7 and Giza 86.
With regard to earliness character, the Upland variety Tamcot C.E proved to be the best combiner for this trait, while the two exotic varieties Pima S 7 and Sea Island exhibited low negative but highly significant values for earliness. With regard to yield and its components, Pima S 7 recorded the highest significant positive effects of GCA followed by Sea Island for number of boll per plant. Among the seven parents studied, only Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 13 ( *, **: denote significant at 0.05 and 0.01% levels of probability, respectively Tamcot C.E followed by Pima S 7 proved to be good general combiners for both traits. The effects of specific combining ability (Si) for the parental combinations in F 1 crosses are given in Table (6) . Out of the 21 F 1 's studied, 9 crosses exhibited highly significant negative SCA effects for fiber-to-seed attachment force. The highest negative SCA effects for this trait were given by Pima S 7 x Giza 86, Tamcot C.E. x Giza 77 and Giza 70 x Giza 83. Each of the three crosses contained at least one good combiner parent. Five F 1 's showed significant negative SCA effects for days to first flower. The highest value was detected by Pima S 7 x Giza 77 and Sea Island x Giza 77. The two crosses involved the two good combiners; Pima S 7 and Sea Island for earliness. With regard to number of bolls / plant 15 F 1 's showed highly significant positive SCA effects, however, the cross Tamcot C.E x Sea Island gave the highest positive SCA effect. With respect to boll weight, only two crosses; Giza 70 x Giza 77 and Giza 83 x Giza 77 showed highly significant positive SCA effects. For lint percentage, seven F 1 s showed significant positive SCA effects with Sea Island x Giza 86 being the highest. Also, seven F 1 's showed significant positive SCA values, with Tamcot C.E x Giza 86 being the highest. Concerning seed cotton yield, 10 F 1 's exhibited significant positive SCA effects, the two F 1 's Giza 70 x Giza 77 Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 13(3) 
